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Abstract: Alkaliphiles are a class of extremophilic microbes capable of 
survival in alkaline environments (pH approx. 8.5-11), growing optimally 
around a pH of 10. More than 100 alkalotolarent bacteria were isolated from 
water sample of Mula- Mutha river. Majority of the isolates were gram 
positive, motile rods with few cocci and actinomycetes that were found to be 
strict alkalophiles and could grow at pH 11 only. Morphological and 
biochemical characterisation of the isolates indicated that most of the bacterial 
isolates belonged to the genus Bacillus.  Isolates showed production of more 
than one enzyme at the alkaline pH11.  
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Introduction: Several microorganisms 
exhibit more than one pH optimum for 
growth depending on the growth conditions, 
particularly nutrients, metal ions and 
temperature. In this regard, therefore, the 
term “alkaliphile” is used for 
microorganisms that grow optimally or very 
well at pH values above 9, often between 10 
and 12, but cannot grow or grow only 
slowly at the near-neutral pH value of 
6.5(Horikoshi Koki, 1995). Alkaliphiles are 
a class of extremophilic microbes capable of 
survival in alkaline (pH roughly, 8.5-11) 
environments, growing optimally at a pH 
around 10. They are identified by their 
ability to live in alkaline environments and 
with pH optima for growth in excess of pH 
8, usually between 9 &10 pH. Each 
different kind of alkaliphiles are able to live 
in a different pH level from 9-11 on the pH 
scale. Alkaliphiles can be isolated from 
normal environments such as garden soil 
although viable counts of alkaliphiles are 
higher in samples from alkaline 
environments. 
 Materials and methods: Water and 
sediment samples were collected from 
Dhobighat region of Mula Mutha River. The 
sampling sites were selected as are alkaline 
in nature due to continuous influx of 
detergents used for washing clothes. The 
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Horikoshi medium was used for the 
enrichment and isolation of alkalophilic 
microorganisms. And the pH of this 
medium was adjusted and maintained at 
10(Horikoshi koki, 1995).  
The samples were diluted tenfold in saline 
with pH 10 and 0.5ml of diluted samples 
were inoculated into Horikoshi media 
(Horikoshi koki, 1995) and incubated at 
room temperature at 120rpm for enrichment 
till turbidity was observed. The enriched 
samples were streaked on Horikoshi agar 
and incubated at room temperature. The 
screened isolates were streaked on 
Horikoshi media with pH 9,10,11,12 to 
determine their pH tolerance. The colonies 
that appeared were counted, purified and 
preserved. These isolates were studied for 
biochemical properties as per Berguey’s 
mannual. The ability of the isolates to 
degrade the polymers was determined.  
Results and discussion:  The isolates were 
alkalotolarent as they could grow on both 
the Horikoshi media with higher pH as well 
as nutrient agar plates. Majority of the 
isolates were gram positive, motile rods. 
While the isolates of a coccus and 
actinomycete was strict alkalophile as it 
could grow at pH 11 only. Morphological 
and Biochemical characterisation of the 
isolates indicated that most of the isolates 
were Bacillus spp. similar results are 
reported by Guffanti A (1986). Isolates 
showed production of more than one 
enzyme at the alkaline pH 11 as reported 
earlier by Bhosale (2004) and included 
amylase, lipase, and protease ( Fig. 1). The 
diversity of enzymes produced indicates that 
such organisms have a significant role in 
recycling of organic matter. (Grant 1990). 
The enzymes produced by alkalophiles have 
various industrial applications. Thus, they 
can be exploited for use in the treatment of 
industrial effluents (Horikoshi Koki, 2011).  
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Figure 1 Activity of enzymes exhibited by the enzymes 
(p=protease,a=amylase, l=lipase) 
 
References:  
Bhosale S, (2004), Alkalophiles in esturine mangrove regions of Goa. Indian journal of 
marine sciences, vol33(2) :178-180.  
Grant W D, Mawatha W E ,Jones B, (1990), Alkalophiles: Ecology Diversity and 
Applications, FEMS, Microbial review (75): 255-270. 
A study to isolate the Alkaliphiles in the Mula Mutha River of Pune. 
 
 
 
Asian Journal of Multidisciplinary Studies, 1(2) September, 2013 11 
Horikoshi koki, (1995), discovering novel bacteria with an eye to biotechnological 
applications, Current op Biotechnology (6): 292-297. 
Horikoshi koki. alkalophiles: (1999) some applications of their products for biotechnology. 
Microbiology and molecular biology reviews (63).4: 735-50.  
Horikoshi Koki (2011). Extremophiles Handbook. Springer Publisher, pp.163-181. 
Guffanti A A, Finkelthal O, Hicks D B, Folk L, Siddhu A, Garro A, Krulwetch T A 
(1986),Isolation and characterization of new facultative alkalophiles strains of 
Bacillus species, J. Bacteriol (16):766-773. 
